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Why is evolution a problem? Lamento andante
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The semantic web is a success Gloria allegro (ma no troppo)
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Semantic web technologies Semantic web

RDF Schema A”ﬁint OWL Ontology Application of semantic web technologies:

» Semantic web services in which web services are semantically annotated;

» Semantic P2P systems in which shared resources are semantically
annotated;

» Semantic social networks in which social relationships are semantically
annotated;

» Ambient intelligence in which sensors, devices and information are
semantically annotated;

RDF RDF » Linked data in which data is published with semantic web technologies;

Links » Smart cities in which city data is exchanged would benefit in using
semantic web technologies.
SPARQL Query

W3C Recommendations
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Big data without knowledge? The semantic web is a success!

Big data = large data sets + maths

i \ Such technologies are used every day (by yourself).

<

v » Tens of billions of RDF triples and thousands of ontologies on the web;
» Governments and their agencies publish their data in RDF;

041 4Lemon Facebook (OG), Google (GKG), Yahoo, Microsoft (schema.org) produce

m—s 3 _(: 20range and consume semantic markup.
Rz = O+¢\° (1 |BJ\ 0 7Peach
( ) +(_I°g A ) 1 E 6Pear

2 2 1A 5Apple » And you do not even have to notice it.

v

If this is not informed... the result will be: a plot!
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Marie Gurie, née Maria Salomea Pierre Curie est un physicien frangais.
Skiodowska herb Dolgga, le 7 . Il est principalement connu pour ses
i ie Fi novembre 1867 a Varsovie, au sein ! . . travaux en radioactivité, en
Mario Cure Files Pierre Curie (m. 1895-1906) T Gttt
4 juillet 1934 au sanatorium de Wikipédia
k1 . Sancellemoz situé & Passy, Haute- Marie Curie, Conjoint
Iréne Joliot-Curie Eve Curie Savoie en ... Wikipédia Naissance : 15 mai 1859, Paris

Déces : 19 avril 1906, Paris
Conjoint : Marie Curie (m. 1895-1906)

Fréres et sceurs : Jacques Curie

Naissance : 7 novembre 1867, Varsovie, Pologne
Décés : 4 juillet 1934, Passy

Marie Curie - Wikipédia
fr.wikipedia.orgiwiki/Marie_Curie ~

Découvertes : Radium, Polonium Pierre Curie — son époux — et Marie Curie recoivent une moitié du prix Nobel .... Le )

. ) _ o Formation : Université de Paris (1803, Université de 10 décembre 1903, Marie Curie regoit avec son mari Pierre Curie et Henri ... Découvertes : Radium, Polonium

Iréne Joliot-Curie - Wikipédia Paris (1894), Université de Paris (1891-1893) Pierre Curie - Discussion:Marie Curie - Catégorie:Marie Curie Parents : Sophie-Claire Depovilly Curie, Eugéne Curie
fr.wikipedia.org/wiki/lréne_Joliot-Curie + o .
Elle est la fille de Pierre et Marie Curie. Epouse de Frédsric Joliot, elle a obtenu avec i Distinctions et récompenses : Prix Nobel de physique, o B
le prix Nobel de chimie en 1935 pour la découverte de la radioactivité ... Prix Nobel de chimie, Médaille Matieucci, Médaille Davy, Dates Marie Curie - L'internaute Recherches associées

Médaille John Scott www.linternaute.com » Dictionnaire +
Enfants : Iréne Joliot-Curie, Eve Curie Marie Sklodowska épouse Pierre Curie Maria Sklodowska porte désormais le nom de ]

Marie Curie. Elle avait renconiré son mari l'année précédente. Tous deux ... -
) d &-
Marie Curie ~ Henri Irene Frédéric
Becquerel  Joliot-Curie  Joliot-Curie

Biographie - Prix Iréne Joliot-Curie - Notes et références - Voir aussi

Cu Wi

fr.wikipedia.org/wiki/Curie + Recherches associées
Eve Curie (1 904-2007), pianiste, écrivain (fille de Pierre et Marie). Iréne Joliot-Curie
(1897-1956), physicienne, prix Nobel de chimie en 1935 (fille de Pierre et ...
Patronyme - Unité de mesure - Institutions de la Rome antique

Biographie Marie Curie - L'Internaute

www.linternaute.com » Dictionnaire ~

Marie Curie reste une grande figure féminine du XXe siécle. ... Femme courage, la mert
de Pierre Curie I'a poussée & poursuivre ses objectifs avec encore plus ..

Signaler un probléme/Plus diinfos

La petite-fille de Marie Curie reste engagée - Le Parisien Pierre Gurie  Henri Albert Erest Images correspondant a mari de marie
www leparisien fr/__fla-petite-fille-de-marie-curle-reste-engagee-19-05-2... ~ Becquerel  Einstein Rutherford curie - Signaler des images inappropriées
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Marie Curie's brother-in-law

GOUgle frére de pierre curie “ m Gok:gle gendre de marie cur

Web Images Maps ~ Shopping  Plus~  Outils de recherche e} Web Images Maps  Shopping  Plus ¥  Outils de recherche ol
Environ 2 620 000 résultats ndes) Environ 411 000 ats (C ondes)

Les cookies assurent le bon fonctionnement de nos services. En utilisant ces derniers, vous . Les cookies assurent le bon fonctionnement de nos services. En utilisant ces demiers, vous

acceptez I'tiisation des cookies. Jacq ues Curie acceptez [utiisation des cookies.

m En savoir plus — m En savair plus

Jacques Curle était un physicien

frangais, professeur de minéralogie & n Institut Curie - Wikipédia
. l'université de Montpellier. |l est le - fr.wikipedia.org/wiki/Institut_Curie ~
Jacq ues Cune frére de Pierre Curie avec qui il fait la En 1934, peu de temps avant la mort de Marie Curie, sa fille, Iréne Joliot-Curie, et son
. N premiére démonstration en 1880 de gendre, Frédéric Joliot, découvrent la radioactivité artificielle. En 1935, le ...
Pierre Curie, Frére effet piézoélectrique. vk di

Marie Curie - Vikidia, I'encyclopédie des 8-13 ans

Naissance : 29 octobre 1856, Paris fr.vikidia.org/wiki/Marie_Gurie ~

Pierre Curie - Wikipédia Déces : 19 février 1941, Montpelier 26 juin 2013 - Marie Curie » expliqué aux enfants par Vikidia, l'encyclopédie junior ...

frwikipedia.orgiwiki/Pierre_Curie ~ Fréres et scours : Pierre Curie Quelques semaines avant sa mort, sa fille Irene et son gendre Frédéric ..

Pierre Curie est le fils dun médecin protestant, Eugéne Curie (1827-1910) et de

Sophie-Claire Depouilly (1832-1897). Il a un frére ainé, Jacques Gurie .. Signaler un probléme/Plus dinfos Select Live - Musées : Musee Curie
www.select-live.com/paris/frimusees/description.php?h=musee_curie ~

Jacques Curie - Wikipédia Pendant prés de 20 ans, Marie Curie poursuivi ces travaux dans ce laboratoire et c'est

fr.wikipedia.orgiwiki/Jacques_Curie - également dans ce lieu quiréne et Frédéric Joliot-Curie, fille et gendre ...

L'ceuvre majeure de Jacques Curie est la découverte de leffet piézoélectrique avec son

fréra Plarrs en 1880. Les dewx frares sont alors préparaleurs 4 la .. Féte de la Science : Marie Curie selon Pierre Radvanyi - L'Est Eclair
www.lest-eclair.fr/.. /fete-de-la-science-marie-curie-selon-pierre-radvanyi ~

Images correspondant a frére de pierre 13 oct. 2011 - ... avec son épouse Iréne Curie ; le gendre de Marie Curie, elle-méme ...
curie - Signaler des images inappropri¢es

Il y a donc, de Pierre Radvanyi  Pierre Curie, Marie Curie et Henri ...

“ . \ E Donner recherche contre le cancer : Histoire de I'Institut Curie ...
[ 3 g curie.fr » Accueil » L'institut Curie » Qui sommes-nous » Notre histoire ~
SR 8 juin 2010 - Il servira a celte époque a Marie Curie qui dispense des cours a des
{ 5 't i infirmiéres en radiologie, les premiers du genre. Dés Ia fin de la guerre,
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The Linked open data cloud

The semantic web is a success

Follow your nose in the LOD cloud

The semantic web is a success
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The semantic web is a success

(_Glutathione [drugbank-DB00143]

%) [drugbank-DBo0047

Send your ¢

ments to the project team.

Get more information about available Bio2RDF datasets here.

UNIVERSITE
LAVAL

Carleton gy ===

UNIVERSITY
Powered by Bio2RDF/1.4-SNAPSHOT

Semantic web evolution

| am a biologist

looking to compare various available insulin products on the market

Semantic web evolution

Drugbank in Bio2RDF

The semantic web is a success

Insulin Glargine [drugbank:DB00047] a siozror

Eind iniranamespace linksFind alobal inks irys Namespace (Find tinks in namespace )
http://bio2rdf.org/drugbank:DB00047
Insulin Glargine [drugbank:DB00047]
Subject Predicate Object
11D DB0004: org hitpu/ibio2rdt.org/himlidrugbank:DB00047.
Ioio2rdi_resource:urlList
hitp://bio2rdf.org Forms microprecipitates following subcutaneous injection. Slow release of insulin glargine from
Idrugbank provides a relatively constant concentration of insulin aver 24 hours. Onset of action is
approximately 1.1 hours.
hitp://bio2rdf.org Humans and other mammals
Idrugbank_vocabulary:affected-
organism
http://bio2rdf.org Partly metabolized to two active metabolites with similar <i>in vitro</i> activity to insulin: A21-Gly-insulin and
Idrugbank_vocabulary:biotransformation  A21-Gly-des-B30-Thr-insulin.
hitp://bio2rdf.org Lantus
/drugbank_vocabulary:brand
http://bio2rdf.org Approved
Idrugbank_vocabulary:category
Biotech
Hypoglycemic Agents
hitp://bio2rdf.org resource:DB00047 DBO0052

Idrugbank_vocabulary:ddi-interactor-in
resource:DBO0047 DBO0187
resource:DBO00A7 DB00195
resource:DBO0047 DB00264
resource:DBO0047_DB0O0335
resource:DBO0047_DBO0373
resource:DBO0047 DB0048Y

resource:DBO0047 DB0521

Semantic web evolution



Drugbank in Bio2RDF (cont’ed)

hitp://bio2rdf.org

The semantlc web is a success
olution a problem?
C evolution

hitp:iibio2rdf.org/uspatent:7476652

Insulin is a natural hormone produced by beta cells of the pancreas. In non-diabetic individuals, a basal level

Idrugbank

htip://bio2rdf.org
Jdrugbank_vocabulary:product

http://bio2rdf.org
Idrugbank_vocabulary:synonym
htp://bio2rdf.org
/drugbank_vocabulary:target

hiip:/ibio2rdf.org
Idrugbank_vocabulary:toxicity

hitp:/ibio2rdf.org
Idrugbank_vocabulary:xref

Drugbank in Bio2RDF (cont’ed)

Jdrugbank_vocabulary:signals
httpibio2rdt.org
/drugbank_vocabulary:species
hitpibio2rdf.org
/drugbank_vocabulary:specific-function

hitpibio2rd.org
/drugbank_vocabulary:synonym

hitp:bio2rdi.org
Idrugbank_vocabulary:theoretical-pi
hitpifbio2rd.org
Idrugbank_vocabulary:transmembrane-
regions

hitpifbio2rd.org
/drugbank_vocabulary:xret

of insulin is with insulin spikes following meals. Increased insulin secretion following meals is
responsible for the metabolic changes that occur as the bady transitions from a postabsorptive to absorptive
state. Insulin promates cellular uptake of glucose, particularly in muscle and adipose fissues, promotes energy
storage via glycogenesis, opposes catabolism of energy stores, increases DNA replication and protein
synthesis by stimulating amino acid uptake by liver, muscle and adipose tissue, and modifies the activity of
numerous enzymes involved in glycogen synthesis and glycolysis. Insulin also promoles growth and is.
required for the actions of growth hormone (e.g. protein synthesis, cell division, DNA synthesis). Insulin
glargine is a long-acting insulin analogue with a flat and predictable action pmﬁle Itis used to mimic the basal
levels of insulin in diabetic individuals. The onset of action of insulin glargine is approximately 90 minutes and
its duration of action is up to 24 hours.

1226238 1148;

1¢14e174€109d
1c47139¢097933706809
7ie
111078240676672982163ed

Insulin Glargine (rDNA origin)
hittp:ibic2rdf.org/drugbank target:36

hitp:/ibio2rdt.org/drugbank target:958
Inappropriately high dosages relative to food intake andior energy expenditure may resulin severe and

prolonged and I signs and symptoms of
hypoglycemia include nemmmg pal plta\lons swealing, anxiety, hunger, nausea and tingling. Neuroglycopenic
signs and symptoms confusion,
drowsiness, vision cnanges, difficulty spaakmg, headache, and dizziness. Mild hypoglycemia is characterized
by the presence of autonomic symptoms. Moderate hypoglycemia is characterized by the presence of
autonomic and neuraglycapenic symptoms. Individuals may become unconscious in severe cases of
hypoglycemia. Other adverse events that may occur include allergic reaction, injection site reaction,
lipodystrophy, pruritis, and rash

hitp://bio2rdf.org/ahfs:68:20.08

hitp:iibio2rdf.org/atc:A10AED4
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The semantic web is a success
evolution a problem?

ldressing evolution

hitp://bio2rdf.oraftaxon:9606

This receptor binds insulin and has a tyrosine-protein kinase aciivity. Iscform Short has a higher affinity for

insulin. Mediates the metabolic functions of insulin. Binding to insulin stimulates association of the receptor with
downstream mediators including IRS1 and phosphatidylinositol 3“kinase (PI3K). Can activate PI3K either
directly by binding to the p85 regulatary subuntt, or indirectly via IRS1

©D220 antigen

EC27.101

IR

Insulin receptor precursor
6.18

957-979

hitp:/bio2rdf.orgigenatias:INSR

hitp://bio2rdf.orgigenbank:307070
hitp://bio2rdf.orgigenbank:M10051
hitp://bio2rdf.oralgenecards:INSR
hitp://bio2rdf.ora/hgnc:6091
hitp://bio2rdf.org/hprd:00975
hilp://bio2rdf.org/piam:PFO0041
hitp://bio2rdf.org/piam:PFOO07S7
hitp.//bio2rdf.org/pfam:PF01030
hitp://bio2rdf.orglpfam:PFO7714
hitp://bio2rdf.org/uniprot:P06213

http:/fpurl. target:36

hitpirds. Dataset - drughank-20121008
hitp /w3, o Target
syntax-nsitype
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Drugbank in Bio2RDF (receptor)

Insulin receptor [drugbank_target:36] « sizror

The semantic web is a success

olution a pr
Addre:

em

r evc ‘Mmmn

Find iniranamespace linksFind global links irys Namespace

Find links in namespace

Insulin receptor [drugbank_target:36]

Subject Predicate Object

target:36 rg htip:/bio2rdl.org/pubmed: 10443650
Jdrugbank_vocabularyarticle

hitp://bio2rdf.orgipubmed:10733238
hitp://bio2rdf.org/pubmed: 11260230
hitp://bio2rdf.org/pubmed: 11374898
hitp://bio2rdf.orgipubmed: 12023989
hitp://bio2rdf.orgipubmed: 12107746
hitp://bio2rdf.orgipubmed: 12538626
hitp://bio2rdf.orgipubmed: 1321605
hitp://bio2rdf.orgipubmed:1470163
hittp://bio2rdf.orgipubmed: 1472036
hilp://bio2rdf.org/pubmed: 1563582
hitp://bio2rdf.org/pubmed: 1607067
hitp://bio2rdf.org/pubmed: 1607076
hitp://bio2rdf.org/pubmed: 1730625
hitp://bio2rdf.orgipubmed: 1890161
hitp://bio2rdf.orgipubmed: 1863473
hittp://bio2rdf.orgipubmed:2002058
hittp://bio2rdf.oraipubmed:2040394
hiip://bio2rdf.org/pubmed:2121734
hitp://bio2rdf.org/pubmed:2 168397
hitp://bio2rdf.org/pubmed:2210055
hitp://bio2rdf.org/pubmed:2211730

Taxa in Bio2RDF

Semantic web evolution 19/0

The semantic web is a success

Links Namespace

man([taxon:9606] : sizror
http:/bio2rdf.org/taxon:9606

(Find links in namespace )

Find intranamespace linksFind global links

humanltaxon:9606]
1ax0n:9606

man(taxon:9606]

Homo sapiens Linnaeus, 1758[1axon:9606]
taxon [taxon:9606]

Homo sapiens[taxon:9606]

Subject Predicate Object
/i rg/bio2rdf ist

ision org/taxon

(L1}

hiip://bio2rdf.org/taxon_veeabulary:
hiip://bio2rdf.org/taxon_vocabulary:embl_code  species

hitp:/ibio2rdf.org 1
Naxon_vecabulary:genbank_hidden
rgitaxon_ £ ic_code ra/taxon 14;
hitp:/ibiozrdf.org 0
Naxon_vocabulary:hidden_st_root_flag
hitpi/ibiozrdf.org 1
Naxon_vecabularyinherited_division_flag
hitp:/ibiozrdf.org 1
Naxon_vecabulary inherited_ge_flag
hitpi//bio2rdf.org 1
Naxon_vecabularyinherited_mgc_flag
hitp:/ibiozrdf.org 2

Naxon_vecabulary:mitechandrial_genetic_code_id
hitp://bio2rdf.org/taxon_vacabulary:name_class  authority

common name

aenbank common name

Semantic web evolution
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Uniprot In B|02RDF Why is 7' a p uvj Uniprot Onllne Why is ‘»:“Utrl(i” a pri‘ ,;)

The semantic web is a success

. UniProtkKe Downloads - Contact - Dacumer
(No title found) i Bio2Rpprnd alobal lnks) jnis Namespace inks in namespace
Find intranamespace links Search Blast * Align * Refrieve ID Mapping *
http://bio2rdf.org/uniprot:P06213 S, S
[_Protein Knowledgebase (UniPratk8) + | (search ) ((Advanced search » ) (_Clear

Forward to page 2
Subject Predicate Object
tip:f/purluniprot.org

P06213 (INSR_HUMAN) '+ Reviewed, UniProtKB/Swiss-Prot b
i hitp: rg httpz/ipurl uniprot. 13 (External link) ) Send feedback
Juniprot/P06213 Ibio2rdf_resource:urlList Last modified July 24, 2013. Version 193. £ History. ) Read comments (0) or add your own

(External link)

http:iipurl, hitp://purl.uniprot. 13 (External link) 2 Clusters with 100%, 90%, 50% identity | .~ Documents (8) | | Third-party data

Irights [ i} Names - Attributes - General annot: R T e =
http://purl.uniprot.org hitp//purl.uniprot, org/SHA-384
IcorelatemativeName [C57C46975A2A7819305B6A506445E 41 3BIEATF 4497 FDCEGT1572385F3DES271F7D7B7 76F37CDES113FCEF760C0103D46
(External link)
hitp:/ipurl.uniprot.org hitp:/purl.uniprot.org/SHA-384 Names and origin
002ED28077 848B50F701A6B1 ABFDFC034C| 1C3AEA5515678C! 566D 4BSF7CCOBO044E
(Extemaling Protein names Recommended name:
httpipurl.uniprot. org/SHA-384 Insulin receptor
[023E60204F 138E3F736D3FO703F8178E4FIAAFFO1DEE72EFCOCTAA1 0BCD4874BFE3F336637E13ABSOFED27AT20101E88 Short name=iA
(External link) EG=27.101
https/ipur. uniprot, org/SHA-384 Alternative name(s):
103010754:3035C410FB670A4DE3F B1 C46E 16C2E5118B4A49F B1A925101FABCEI7F 2637608EC78AB3408B 11 FEFD1E70635 CD_antigen=CD220
(External link) Cleaved into the following 2 chains:
hilp:/ipurl uniprot, org/SHA-384 1. Insulin receptor subunit alpha
1035086676F2135D21AC0491756EC1821B663799B3C374BD11C113BBDB2CA1 AAF382D8102E BIC6E46F 47684141 E1E3991 2. Insuiin receptor subunit beta
(External link)
hlp:/ipurl uniprot. org/SHA-384 Gene names Name:INSR
[09AD21G1628E15237BBB7CEASC1563F DEO; 123E60SEF DB3AOADF7B40C16CCFO66E1 EBOA1260888
(External link) Organism Homo sapiens (Human) [Reference proteome]
http:/purl.uniprot.org/SHA-384 Taxenomic identifier 9606 [NCBI]

/0ABB2071709D546FBEACEIAE 02B5916BD2BA0CI7993F9B7927BB1EDFAOOE C5758900C021 ADFEZBACEACEFDS057FCE028
(Extemai link) Taxonomic lineage Eukaryota » Metazoa > Chordata » Craniata » Vertebrata > Euteleostomi > Mammalia » Eutheria » Euarchontoglires » Primates » Haplorrhini » Catarrhini »

hitp://purl.uniprot. org/SHA-384 Hominidae » Homol
/OADES736C75DF4B78C9892B9D4840191DC0BDBDIEY1E91 AGBSABOE18485D043FEEEFEBBAB7EN7271750160813C2AFD38

(External link)
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The semantic web is a success

curl -L -H Why is evoltion a probiem? Drugbank in Bio2RDF (dereferencing)
" Accept:application /rdf+xml”

The semantic web is a success
Nhy is evolution a problem?

lution

=celarent.inrialpes.fr=48=> curl -L -H "Acceptiopplication/rdf+xml" http:/ /bioZrdf.org/drugbank_torget :36 |[more

% Tokal % Received ¥ Xferd Average Speed Time Time Time Current
=celarent . inriolpes.fr=49== curl -L -H "Accept:application/rdf+ml" http:dfpurl.uniprot .org/uniprot/PEe213 [uore Dload Upload  Total  Spent Left  Speed
% Total % Received % Xferd Average Speed Time Tine Tine Current 168 11728 8 11728 a A 21415 B ——i——i— ——i—i— ——i——i—- 48594
Cloed) Uplewd ekl St Lk S <7xml wersion="1.8" encoding="UTF-8" 7=
a a a a ] a a [ -— — - B<7uml wersion="1.8" encoding="UTF-5'7= e Tl uEitetl ——s
=rdf :RDF xmlns="http://purl.uniprot.org/core/" xmins:dcterms="http://purl.org/dc/terms/" wxmin: “https e w3 .0rg 199982/ 22 rdf -5 :

gfontology/bibo/" xminsifoaf="http://xmins com/foaf /8.1/" «minsivoid="http://rdf s.org/na/void#" xminsisd="http:/Awe w3, org/hs/sparql-

<oul 10ntology rdf :about=""x <l== SUCCESS: originalendpoint=http://cu.drugbank .bioZrdf .org/sparql actualendpoint=http:/sou.drugbank .biozZrdf .orgsspargl quer:
<ol rimports rdf iresource="http://purl.uniprot.orgscore/" /= B OFFSET B——x

<foul z0ntology=

<rdf :Description rdf robout="http://pur l.uniprot .orgfuniprot/PO6213"

<rdf :type rdf rresource="http://purl.uniprot.org/core/Protein’ /= <rdf :RDF

<reviewed rdf :datatype="http:/fuwm.w3.0rg /2081 /%ML Schenad#boo lean"=true</revieweds mlhzirdfs="http:/fwww w3 .0rg /2088 /81, rdf —schema#t"
«cregted rdf idetatype="http:/dwe w3 .org /2001 /XHL Schenaidate" »1955-81-81 «/createds xmlhs insBpred="http:/ pur | .org/de/termss"

-modified rdf idotatype="http: A .w3.org /2001 ¥MLSchenoddate">2013-07-24-</nodif ied: . " . "
wversion rdf :datatypes="http:d//wm w3 .0rg 2081/ XM Schena#int " »1953«/version> xmlng irdf ="http s/ Awww w3 org 199982 /22 -rdf —syntax-ns#"=
<mnemanic>INSR_HUMAM</mnemaoni o

areploces rdf rresource="http://purl .uniprot .org/uniprot/QLIRHE" /> «rdf :Description rdf :about="http://bioZrdf .org/drugbank_target :36">

Teplaces rdf iresource="http://purl.uniprot . arg untprat, UEsHaa" /- <rdf itype rdf iresource="http://bio2rdf .org/drugbank_vocabulory Target" />

replaces rdf iresours http'”’"purl'u"!pmt'OrGNMDWWQgUCB?"ﬁ <rdfz:label xml:lang="en"=Insulin receptor [drughank_target:36]< rdf=:laobel=

<replaces rdf iresource="http://purl.uniprot .orguniprat /09UCEE" /= M . . N

areplaces rdf iresource="http://purl .uniprot .org uniprot AQSUCES" /o <hame xmlhs="http://bioZrdf .org/drugbank_vocabulary :"=Inzulin receptor-/name:

acitation http:ddpurl.uniprot .org/citat ions/2859121" rdf:I SE3A36323133001" /= -gene-name xmlns="http://bioZrdf .org/drugbank _vocabulary : "=INSR</gene-name:

wcitation http://purl.uniprot.org/citations/2983222" rdf :ID="_BEB3A36323133002" /> =ignals xmlns="http://bicZrdf .org/drugbank_vocabulary :"=1-27</signals=

sitation http://purl .uniprot .org/SHA-384,/2BAB91588524A48B0008932EA82AZEICBE G441 BESF JEBBACL T7A994 201661 9A0636261E1 TICI4 ; _u Y o ;
Py Dttt /pur L auniprot .or g/ bt (ons/ 2210085 rdf : ID=" BR3a3EIZILIT00E" s cmolec:u.lurfwmght xmlllns_ http_..f'.f'bloZrdf .org.r"drugbunk_vocubulﬁlry. >1563I38.</m0leculurfwe?ghb
s hittp://purl .uniprot .org/citations 15657824" rdf  BA3AGEIZIAIIEET eszentiality xmlhs="http:/ bicZrdf .org/drughank_vocabulary :"=Non-Ezsential</ezzential ity
acitation http://purl.uniprot .org/citat ions/15469334" rdf _EB3836323133005" /> «ref xmlhs="http://bicZrdf .org/drugbank_vocabular rdf iresource="http://biozrdf .org/hprd :68975" /=

<citation
<citation
<citation
<citation rdf rresource=!

http://purl.uniprot .org/citations/3688243"
http://purl .uniprot .org/citations /2866655 "
http://purl .uniprot .org/citations 2777789"
http://purl .uniprot .org/citations/2266779"

iggggggﬁgﬂiggiﬂﬁi <ref xmlns="http://biozrdf .org/drughank _vocabular
A6 573 TARAE" f wref xmlns="http://bioZrdf .org/drugbank_vocabulary :
BRA3EAZI 3IAAC <iref xmlns="http://bioZrdf .org/drugbank_vocabu lar:
monmAsnAsnannm =xref xmlns="http://bio2rdf .org/drugbank _vocabular:
<xref http://bic2rdf corg/drughank _vocabulary :
wref http:/ bioZrdf .org/drugbank _vocabular rdf iresource="http://bio2rdf .org/pfam :PFEBE4L" />

—eraf kttr e SR n2rdf  araddroakhank warabnlare s yaf srezanree="httn e AddaPrdf  aradhane (ARG S
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rdf iresource="http://bioZrdf .orgs/genbank :M1B6851" /=
rdf iresource="http://bio2rdf .org pfam :PFELIAZA" /=
rdf iresource="http://bio2rdf .org/pfam :PFETTL4" /=
rdf iresource="http://bioZrdf .org/genat las i INSR" /=
rdf iresource="http://bioZrdf .orgfuniprot :PEG213" /=




Bio2RDF SPARQL Query T e Bio2RDF SPARQL Answers Tl et e 8 s

evolution Add olution

name target

About | Namespace Prefixes | Inference rules | iSPARQL http://bio2rdf or;
Default Data Set Name (Graph IRI) drug-target interaction Insulin Lispro and Insulin receptor [drugbank _resource: DB00046_36] P d.rﬂgbank m;gj 36

http://bio2rdf.org

"Insulin Glargine [drughbank:DB00047]"@en

Query Text /drugbank_target:36
[SELECT ?name ?target WHERE { .
2 T5rg/drugbank_voeabulary:target> ?ta http://bio2rdf.org

drug <hitp: v et "Insulin, porcine [drugbank:DBO0071]" @en

<http //bio2rdf .org/drugbank_vocabulary:species> <htip://bio2rdf.org/taxon:9606>. /drugbank_target:36

<http://bio2rdf.org/drugbank vocabularyixref> <http://bio2rdf.org/uniprot:ip06213>. htp://bio2rdf.org
label ?name "Insulin recombinant [drugbank:DB00030]" @en

/drugbank_target:36
http://bio2rdf.org
/drugbank_target:36

http://bio2rdf.org
/drugbank_target:36

http://bio2rdf.org
/drugbank_target:36

http://bio2rdf.org
/drugbank_target:36

http://bio2rdf.org
/drugbank_target:36

http://bio2rdf.org

drug-target interaction Insulin recombinant and Insulin receptor [drugbank_resource:DB00030_36]

"Insulin Lispro [drugbank:DB00046]" @en

"Insulin Aspart [drugbank:DB01306]"@en

"Insulin Glulisine [drugbank:DB01309]" @en

drug-target interaction Insulin Glargine and Insulin receptor [drugbank_resource:DB00047_36]
(Security restrictions of ths server dn not u-uw i 8 i ez RDF data, see detais )

Results Format: "Insulin Detemir [drugbank:DB01307]"@en Vdrugbank. 36
Execution timeout: 0 milliseconds (values fess than 1000 re gnored) ugbank_target:
Options: & srict checking of void vriables drug-target interaction Insulin, porcine and Insulin receptor [drugbank_resource:DBO0OT1_36] htep:/fbio2rdf.org

/drugbank_target: 36
http://bio2rdf.org
/drugbank_target:36

http://bio2rdf.org
tarvet:36

(The result can only be sent back to browser, not saved on the server, sse detaily

"Mecasermin [drugbank:DB01277]"@en
¢

drug-target interaction Mecasermin and Insulin receptor [drugbank_resource:DB01277_36]
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The semantic web is a success The semantic web is a succ

B |O2 R D F Resou rces s e ir“‘“%"r‘” a problem? Why is eyéluflén a ?roblem;?

olution olution

® Explore Features Enterprise Blog w sign in

GitHub This repository ~  Se
SECRET INSIDE ANY LONGER. I'M &
bio2rdf / bio2rdf-scripts * Star 2 P Fork 16 NOT THE PAGE YOU'VE BEEN LOOK-
ING FOR. THAT PAGE JUST DOESN’
EXIST ANY LONGER. MY LINK
Homa | Pages  History HAS BEEN REMOVED. I'M 4§

Home Page History  Clone URL ® A OFAD END.

Bio2RDF is an open-source project that uses Semantic Web technologies to build and provide the largest network of Linked Data for the M
Life Sciences. Bio2RDF defines a set of simple conventions o create RDF(S) compatible Linked Data from a diverse set of

heterogeneously formatted sources obtained from multiple data providers.

Bio2RDF Release 2 (Jan 2013) Features:

"
= 1 billion triples across 19 updated datasets ,
i
+ updated, MIT licensed scripts available for any use (including commercial use), modification and redistribution. ;
+ IRl normalization through a common dataset registry ]

+ dataset provenance to inform a user of what version of data they are using and how it was generated.
+ dataset statistics to describe intra and inter dataset connectivity.

« public CORS-enabled SPARQL 1.1 endpoints for faceted search and federated SPARQL queries.

« downloadable content RDF files and full text-indexed Virtuoso triple stores

BioZRDF Resources:
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P roblems Wlth ||n ks Why is evolution a problem? KnoWled ge dyna m |CS Why is evolution a problem?

Network of ontologies

» The web relies on a robust design: links can break (404), but Human

can cope.
> Nowadays... it is not clear that this is true anymore (think API Linked data
changes). Quite some web site do not fail safely.
» With the semantic web, made for machine, the problem worsen (404 in
your city... they call it a traffic jam).
» From ontology alignments to linked data;
» From linked data to ontology alignments;
» More local inference (composition);
» Reasoning;
» Repairing, trusting, learning;
Semantic web evolution 31/0 Semantic web evolution 32/0

Why is evolution a problem?

Problems with knowledge: ways it could
break

Knowledge |nterpretat|on Why is evolution a problem?

poligono
» incorrect property in data; / \
» incorrect subclass relation in ontology; quadrildtero trilatero

» incorrect membership assertion between instance and class; / \
» incorrect sameAs link between data; losango  retangulo
» incorrect correspondence in alignments; \ /
> L. quadrado <
Hence, the question is not if it will break, but what to do then. trilatero L quadrado =

Remember all this is decentralised and distributed.
I quadrado 1 trilatero ?
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The semantic is a success The semantic

Knowledge interpretation Why is evolution a problem? ineering approach Wy s vl

Addre olution

2

EClERnS Y Define a communication protocol
e \ Y e : N
quadrilatero trilatero =AY —— s Define a message format
losango  retangulo e pi<vi < Implement the protocol
e . Implement the protocol —
) It works X
trilatero L quadrado =
| quadrado 1 trilatero ? |

The semantic web is a success The seman is a succ

An engl neering a pproach Why is evolution a problem? Sol utlons? Why is evolution a problem?

Addressing evolution Add olution

» Freeze everything

» Track everything (ensure that everything is correct beforehand)

#8& %9 !

» Let things fail and repair them

We have lost adaptation capabilities
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A | VI ng Web Addressing evolution G racefu | reaCtlon Addressing evolution

» Preserving decentralisation, distribution and diversity poligono

» Accepting changes / \

quadrildtero trilatero

/N

losango  retangulo

» i.e., Breaking with the engineering approach

v

Taking inspiration from how societies evolve

From the ontology matching standpoint: \ /
quadrado

» Going from “Match first, then communicate”

» To: “Try to communicate, and if it breaks match”
trilatero 1 quadrado =

I quadrado | trilatero ? I
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Cultural evolution evoluion a proble Experimental cultural evolution 1 2 proble
ressing evolution Addressing evolution

Comes from anthropology (and population genetics)
» Pioneered by Robert Axelrod

» Applies multi-agent simulation to cultural artifacts
Applies evolution theory to culture:

v

Successfully applied to natural language by Luc Steels and colleagues
» Culture is an “intellectual artefact”

v

Offers a systematic experimentation framework in which agents play
> which is transmitted (from generation to generation but not exclusively) “games”

» which can be subject to selection.
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Cultural knowledge evolution evoluion a proble
ressing evolution

Combining

Knowledge representation
and

experimental cultural evolution

for continuous knowledge evolution

Semantic web evolution 42 /0

Knowledge game setting

Addressing evolution

Environment populated by objects characterised by n dimensions: m, A, O,
AR A O A
Population n agents with their own representations (ontologies)
Initialisation randomly generated alignments between their representations

Game an agent draws randomly an object and ask to another
(randomly selected) agent to which class it belongs. The
former agent uses the alignments for determining to which
class the entity belongs in his own ontology.

Success the resulting class subsumes the class of the object
Failure the class is disjoint (exclusive)

Repair (a) suppress the correspondence; (b) replace it by a weaker
correspondences; (c) add an entailed correspondence.

Secondary measure (Semantic) F-measure

External evaluation Compare to Alcomo, LogMap

Semantic web evolution 44 /0

Cultural alignment repair S

» Take alignments as culture (not necessarily ontologies):
» Have agents try to communicate using available alignments;

» Let them repair them on the fly.

Semantic web evolution 43 /0

O ntO | Ogy netWOrk Addressing evolution
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Alignment repair game

all all
white/ = black ¥ = small/ = \Iarge
/N 7N /\ /

white L white black L black small L L large

small large  small large square

A

classOf(A) ?
[ — [

Semantic web evolution

Experimental questions

1. Does the process converge?
2. What is the effect of repair modalities?
3. How does this compare to baselines?

4. Does it scale?

Semantic web evolution

Addressing evolution

triangle

Addressing evolution

47/

Allgnment repalr game Addressing evolution

) N7 N

white black ¥ ” small large
/7 \ / N\ - / N\ J \

white L white black L black small L L large
small large  small large triangle
A

Convergence and modalities

Success/ F-measure

classOf(A) 7
[ — [

Addressing evolution

200 400 600 800 1000 1200 1400 1600 1800 2000
Games

modality=add; #agents=4; #games=2000; #runs=1
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Convergence and modalities evoluion a proble Modalities and baselines 1 2 probie
ressing evolution Addressing evolution

© 1
o
2 0.8
g Success Incoherence  Semantic  Syntactic
§ 0.6 Modality ~ Size rate degree F-measure F-measure Convergence
w reference 70 - 0.0 1.0 1.0 -
w 04 S
@ initial 54 - [0.46-0.49] 0.20 (0.20) -
S o2 delete 6  0.98 0.0 0.16 (0.16) 400
A replace 6 0.95 0.0 0.16 (0.16) 1000
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ add 127  0.89 0.0 0.23 (0.16) 1330
200 400 600 800 1000 1200 1400 1600 1800 2000 Alcomo 255 } 0.0 0.26 (0.14) .
Games LogMap 365 - 0.0 0.26 (0.14) -

modality=del,repl,add; #agents=4; #games=2000; #runs=10
del del repl repl add add

modality=del,repl,add; #agents=4; #games=2000; #runs=10

success rate F-measure success rate F-measure success rate F-measure
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Sca Ia bl | Ity Addressing evolution PrOblem SOIVI ng VS. surviva | Addressing evolution

Incoherence F-measure
3 » The number of games for converging (reaching perfect communication)
ey .
2 o o o o g grows fast (with n);
% © % E_ = % S— g » Indeed the probability of finding, at random, the last failure is really low;
x L c = © c
# £ 9<i = 8 =< iL S » It is possible to produce an algorithm that converges faster:
3031 0. 0. 0. 0.32 0.35 0.36 0.33 300 + But this is not the problem
4 047°0.0.0. 020 0.24 025 021 1670 » Their goal is not to solve a problem, but to live
5058 0. 0. 0. 0.11 0.18 0.17 0.24 5400 & P '
6 063 0. 0. 0. 0.06 0.12 0.11 0.14 10.000+ » How many more do you think it will take you to reach perfect

communication with your closest relatives?

modality=add; #agents=3,4,5,6; #games=10000; #runs=10
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The semantic web is a success
Why is evolution a problem?
Addressing evolution

Considering agents having each their
own network of ontologies

//\

N /
\ / — /
\ /
ClassOf (A)?
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Jerome.Euzenat@inria.fr

http://exmo.inria.fr

The semantic web is a success
Why is evolution a problem?

Addressing evolution

» The semantic web is a success (and you need it)
» It can easily break due to the world evolving

> But the world is evolving (you will not stop that)
» So our design should be prepared to that

» Cultural evolution seems and appropriate inspiration
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